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Above normal rainfall is often followed by more frequent fires.   
Fire frequency and acres burned has increased during the last few decades. 
Over 30 % of saguaro shrub habitat on the Tonto NF has burned in recent years. 
Fire may alter species composition and reduce cacti abundance. 
 
Research needs: 
 Examine fire effects on sag. community composition, structure & recovery. 
 Analyze impact of fire on sag survival and abundance. 
 Gather info on flammability, fire damage, & restoration. 
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Deserts don’t burn?!Deserts don’t burn?!
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Saguaro survival Saguaro survival 
is limited by…is limited by…

 
 

Cold, grazing, and fire all impact saguaro. 
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Location: The RollsLocation: The Rolls
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Different fire behavior =Different fire behavior =
different fire effectsdifferent fire effects
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Contiguous Contiguous 
fuelsfuels
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Fatal AttractionFatal Attraction

 
 

Nurse plants increase fuel loading in close proximity to saguaro.  
This close association of heavy fuels may lead to increased saguaro fire mortality. 



 

 

Slide 11 
 

Light fuels annihilate Light fuels annihilate 
future generationsfuture generations
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Bare ground Bare ground 
am ong islands of am ong islands of 

diversitydiversity

 
 

Native herbaceous material is often too sparse to carry fire between shrub clusters. 
35 plant species were observed & classed by physiognomic characteristics: 
 tree-2; Shrub: lg-5, med.-13, sm. 3; yucca-1, cacti-7; perennials-4 
 28 species were observed resprouting after fire. 
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Delayed Delayed 
m ortalitym ortality

 
 

Fuels observed were < 1.5 m away from girdled saguaro. 
 45% of saguaro had trees or shrubs w/in 1 m or less 
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Five points on each slope (crest, shoulder, midslope, 
footslope, toeslope) in the burned and unburned 
areas were selected for intensive sampling.

Footslope

Toeslope

Midslope

Shoulder

Crest

Slope positionSlope position
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Soil Pit & GPRSoil Pit & GPR

Soil samples, collected at 5 m intervals, were used to validate 
GPR images and evaluate soil composition and moisture content.
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GPR Scan GPR Scan 
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3-D vertical GPR scan of soil pit from unburned slope 
crest.  Blue is calcium carbonate layer. 
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Tunnels and rootsTunnels and roots
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3-D horizontal GPR scan of soil pit from unburned 
slope crest.  Blue is calcium carbonate layer. 
White shows burrows.
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Soil Profile Soil Profile 
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Soil horizon descriptions at 
different landform positions to 
1 m depth on burned and 
unburned sites.

Horizon Nomenclature:
A: mineral, organic matter, loss of Fe, Al, and clay
Ab: buried A horizon
Bt: subsurface illuvial accumulation of silicate clay.
Bk: subsurface accumulation of clay with pedogenic carbonate. 
Ck: unconsolidated material with pedogenic carbonate accumulation
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Relative % Live Plants by Slope PositionRelative % Live Plants by Slope Position %      %       %      %       
CrestCrest ShoulderShoulder MidMid-- FootFoot-- ToeToe-- TotalTotal LiveLive DeadDead

Burned Burned 39      14         24 39      14         24 18       29 18       29 26        85     1526        85     15

Unburned Unburned 61    61    86 86 76          82       71   76          82       71   74    74    89     1189     11

Total Total 88      8688      86 85          89        9485          89        94 88     1288     12

BursageBursage (bush) = 16% of live plants:(bush) = 16% of live plants:
79% on crests79% on crests----60 % = unburned.60 % = unburned.

Staghorn Staghorn cactus = 49% of dead plants: cactus = 49% of dead plants: 
87% = unburned.87% = unburned.

Plant location relative Plant location relative 
to slopeto slope
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For burned and unburned plots:  
Most soil profiles were similar at the same landscape positions.
Footslope and Toeslope : no carbonate accumulation to 1 m 
depth, clay and gravel contents of the argillic horizons present 
with high clay and gravel content.  Larger shrubs dominated.
Crest and Shoulder: pedogenic carbonate accumulation was 
consistently found.  Plant cover was least on the crest and 
bushes generally occurred in higher relative densities. 
Animal burrows tunneled through calcic layers.  Backfilled 
burrows were filled with fine roots--tranporting water below the
calcic layers. 

 
 

 



 

 

Slide 22 
 

Burn plots only had about 25% of live plant 
cover and number compared with unburned.  

Trends in species presence were observed at 
the various landscape positions.

Burned crest and toe-slope positions had 
more live plants than the others. 

Different slope positions may be ‘safer’ during a 
fire (higher survival), favor more rapid plant 
recovery, or species present may be more 

resilient.  

Further analyses are needed to determine which 
trends observed in plant distribution, cover 

and density are correlated to soil composition 
and if this is a factor to consider in post fire 

site rehabilitation.

ConclusionConclusion
ss

 
 

 
 


